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A Connector 
BACKGROUND OF THE INVENTION 
Field Of The Invention 

[0001] The invention relates to a connector designed to prevent a terminal 
fitting from shaking in a cavity. 
Description Of The Related Art 

[0002] A connector includes a housing with opposite front and rear ends and 
at least one cavity extending through the housing from the rear end to the front 
end. A resilient lock is formed on the lower surface of the housing and is 
cantilevered into the cavity. A terminal fitting is inserted into the cavity from 
behind and is locked by the lock. A small clearance is defined between the 
cavity and the terminal fitting. A large clearance may cause the terminal fitting 
to shake in the cavity even when connected with a terminal fitting of a mating 
connector. The connected terminal fittings may be abraded at their points of 
contact due a shaking action over a long term, especially in high vibration 
environments, such as in an automotive vehicle. Such abrasion can cause 
various troubles. 

[0003] U.S. Patent No. 5,788,536 and FIG. 4 herein show a connector 
intended to prevent a terminal fitting from shaking in a cavity. As shown in FIG. 
4, this connector has a housing 1 formed with a cavity 2. Elongated projections 
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3 project in on four inner walls of the cavity 2 along an inserting direction of a 
terminal fitting. Thus, there is no significant clearance between the cavity 2 and 
the terminal fitting at points where the respective elongated projections 3 are 
formed. As a result that the terminal fitting is prevented from shaking in lateral 
and vertical directions in a plane perpendicular to the inserting direction of the 
terminal fitting. 

[0004] The elongated projections 3 prevent the terminal fitting from shaking 
in the cavity 2. However, a larger inserting force is required to insert the 
terminal fitting into the cavity due to the contact with the elongated projections 
3. Further, the elongated projections 3 cannot prevent the terminal fitting from 
shaking in forward and backward directions. The contact points of the terminal 
fitting are subject to abrasion if the terminal fitting shakes in forward and 
backward directions due to vibration of the connector itself or due to a vibration 
exerted on the terminal fitting by the shake of a wire. 

[0005] The invention was developed in view of the above problem and an 
object thereof is to provide a connector that can prevent a terminal fitting from 
shaking in a cavity while preventing a large inserting force to insert the terminal. 
Summary Of The Invention 

[0006] The invention is directed to a connector with a housing that has at 
least one cavity extending therethrough. A resiliently deformable lock is 
provided at a first surface of the cavity. At least one terminal fitting is inserted 
into the cavity of the housing and is locked by the lock so as not to come out. 
The terminal fitting includes a tube. A retainer is insertable into a deformation 
permitting space for the lock to prevent deformation of the lock. An area of the 
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cavity for accommodating the tube has a cross section that substantially 
conforms to the tube so that the tube can be inserted with a low insertion force. 
A first guiding surface narrows the width of the cavity toward a second surface 
of the cavity substantially opposed to the first surface of the cavity and opposed 
to the lock. The first guiding surface is at least at one of the corners of the 
second surface of the cavity and extends forward and back parallel to the 
insertion direction of the terminal fitting. The tube of the terminal fitting is 
pressed against the first guiding surface by displacing the lock towards the 
terminal fitting when the retainer is mounted to prevent the terminal fitting from 
shaking laterally and/or vertically. Accordingly, the connector maintains a low 
insertion force for the terminal fitting and prevents the terminal fitting from 
shaking. 

[0007] A guiding section preferably is provided on the lock for displacing the 
lock towards the terminal fitting during the insertion of the retainer. 
[0008] The retainer preferably is mountable through the front of the housing. 
[0009] The terminal fitting is not pressed against the first guiding surface until 
the retainer is mounted. Thus, an inserting force is low as the terminal fitting is 
inserted. The retainer is inserted to a specified position after the terminal fitting 
is inserted completely into the cavity. The retainer displaces the lock in towards 
the terminal fitting. Accordingly, the terminal fitting is displaced toward the 
upper surface of the cavity and is pressed against the first guiding surface. 
Thus, the terminal fitting cannot shake in the cavity. 

[0010] A recess preferably is formed in the second surface of a front area of 
the cavity for receiving the tube of the cavity. 
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[0011] A second guiding surface preferably is provided at least at one of 
corner of the recess. The second guiding surface extends in a widthwise 
direction at the front and/or rear sides of the recess and narrows a dimension of 
the recess in forward and backward directions at locations toward the second 
surface of the recess. 

[0012] The tube of the terminal fitting is pressed against the second guiding 
surface by displacing the lock towards the terminal fitting when the retainer is 
mounted. Thus, the terminal fitting cannot shake forward and backward, even if 
a vibration is exerted on the terminal fitting while the terminal fitting is 
connected with the mating terminal fitting. Thus, there is no possibility of 
abrading the terminal fittings at their points of contact. 

[0013] The first and second guiding surfaces preferably are provided on 
facing corners. Thus, the terminal fitting is brought into contact with the first 
and second guiding surfaces at both facing corners when pressed in towards 
the terminal fitting by the retainer and is centered. 

[0014] These and other objects, features and advantages of the present 
invention will become more apparent upon reading of the following detailed 
description of preferred embodiments and accompanying drawings. It should be 
understood that even though embodiments are separately described, single 
features thereof may be combined to additional embodiments. 
Brief Description Of The Drawings 

[0015] FIGS. 1(A) and 1(B) are an exploded longitudinal sectional view and a 
lateral sectional view of a connector according to one embodiment of the 
invention. 
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[0016] FIGS. 2(A) and 2(B) are a longitudinal section and a lateral section 

showing a state where a terminal fitting is inserted into a housing. 

[0017] FIGS. 3(A) and 3(B) are a longitudinal sectional view and a lateral 

sectional view of the connector with a retainer mounted. 

[001 8] FIG. 4 is a perspective view of a prior art housing. 

Detailed Description Of The Preferred Embodiments 

[0019] A connector according to the invention is identified by the numeral 10 

in FIGS. 1(A) and 1(B). The connector 10 has a housing 11 formed e.g. of a 

synthetic resin, and cavities 12 extend through the housing 11 in forward and 

backward directions. In this regard, the front of the housing 11 is the end 

connected to a mating housing. A lock 13 is cantilevered forwardly and inwardly 

from the bottom surface of the cavity 12, and a locking section 13a is formed on 

the upper surface of the leading end of the lock 13. Each cavity 12 has a tab 

insertion opening 17 that opens at the front of the housing 10 for receiving a 

male tab (not shown) of a mating connector. 

[0020] Terminal fittings T are inserted into the cavities 12 from the rear. Each 
terminal fitting T is a female terminal fitting with a substantially rectangular tube 
Ta at the front end, and wire-connecting portion Te at its rear end. The wire- 
connecting portion Te is configured for crimped, bent, folded or soldered 
connection with a wire W. A locking hole Tb is formed in the bottom surface of 
the rectangular tube Ta and is engageable with the locking section 13a at the 
corresponding upper surface of the leading end of the lock 13 to restrict 
movement of the terminal fitting T in a withdrawing direction WD. The lock 13 is 
deformed resiliently down in a deformation permitting direction DD during the 
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insertion of the terminal fitting T and retracts into a deformation permitting 
space 12a below the lock 13. 

[0021] A retainer 21 is mounted into the housing 1 1 from the front and along 
a mounting direction MD, which is substantially parallel to an insertion and 
withdrawal direction of the terminal fitting T. The mounted retainer 21 enters 
the deformation permitting space 12a to restrict deformation of the lock 13 into 
the deformation permitting spaces 12a. A guide 13b projects down from the 
lower surface of the lock 13 toward the deformation permitting space 12a to 
reach an area where the retainer 21 is to be inserted. A slanted surface 13c is 
formed at the leading end of the guide 13b to interfere with the retainer 21 
during the insertion of the retainer 21 into the deformation permitting spaces 
12a. Thus, the retainer 21 forcibly displaces the locks 13 up in a direction 
substantially opposite the deformation direction DD and towards the terminal 
fitting T in the cavity 12. 

[0022] A front area 14 of the cavity 12 has a substantially rectangular cross 
section whose width and height are slightly larger than those of the rectangular 
tube Ta of the terminal fitting T. Opposite corners of the upper surface of each 
cavity 12 are chamfered to define first guiding surfaces 14a that extend forward 
and back and face the locking section 13a of the lock 13. The first guiding 
surfaces 14a narrow the upper part of the cavity 12 in areas opposed to the 
lock 13. Thus, opposite upper corners Tc of the rectangular tube Ta contact the 
first guiding surfaces 14a to prevent the terminal fitting T from shaking laterally 
when the terminal fitting T is pressed up. 
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[0023] A recess 15 is formed in the upper surface of the front area 14 of each 
cavity 12 and is dimensioned to receive the rectangular tube Ta. Front and rear 
ends of the recess 15 have chamfered corners that extend in a widthwise 
direction W to define second guiding surfaces 15a that narrow the length of the 
recess 15 toward its upper surface. Thus, front and rear corners Td at the upper 
surface of the rectangular tube Ta contact the second guiding surfaces 15a 
when the terminal fitting T is pressed up to prevent the terminal fitting T from 
shaking in forward and backward directions. 

[0024] Each terminal fitting T is inserted into the corresponding cavity 12 
from behind in a direction opposite the withdrawal direction WD, as shown in 
FIGS. 2(A) and 2(B). The rectangular tube Ta presses the lock 13 as the 
terminal fitting T is inserted, and hence the lock 13 is deformed resiliently in the 
deformation direction DD and into the deformation permitting space 12a. The 
lock 13 is restored resiliently towards its original shape when the terminal fitting 
T is inserted to a specified position. Thus, the locking section 13a engages the 
locking hole Tb to lock the terminal fitting T so as not to come out. A small 
clearance is defined between the rectangular tube Ta and the cavity 12 at the 
time of inserting the terminal fitting T. Therefore, insertion resistance of the 
terminal fitting T is very small, and is sufficient only to deform the lock 13. At 
this point, the rectangular tube Ta of the terminal fitting T is slightly movable in 
the cavity 12 in lateral, vertical and/or forward and backward directions. 
[0025] The retainer 21 then is inserted into the deformation permitting spaces 
12a from the front and along the mounting direction MD, as shown in FIGS. 
3(A) and 3(B). Thus, the retainer 21 is located along the lower surfaces of the 
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locks 13 and restricts the locks 13 from being displaced in the deflection 
direction DD toward the deformation permitting spaces 12a. As a result, the 
terminal fittings T are locked securely by the locks 13. Insertion of the retainer 
21 generates interference with under the locking portions 13 or in the deflection 
direction DD with the guiding sections 13b of the locks 13 and presses the locks 
13 up in a direction substantially opposite to the deflection direction DD. As a 
result, the locks 13 are pressed up in the cavities 12 in a direction substantially 
opposite to the deflection direction' DD. As a result, the opposite side corners 
Tc of the rectangular tubes Ta are pressed against the opposite first guiding 
surfaces 14a. Accordingly, the rectangular tubes Ta are prevented from 
shaking in lateral and/or vertical directions. Simultaneously, the front and rear 
corners Td of the rectangular tubes Ta are pressed against the second guiding 
surfaces 15a at the front and rear ends of the recesses 15. Therefore the 
rectangular tubes Ta cannot shake in forward, backward and/or vertical 
directions. In this way, the locks 13 are pressed up in a direction opposite the 
deflection direction DD as the retainer 21 is inserted and prevent the terminal 
fitting T from shaking in all directions. 

[0026] Although the female terminal fitting is illustrated in the foregoing 
embodiment, the invention is applicable to a tube of a male terminal fitting. 
Further, the first guiding surfaces 14a are at the opposite sides and the second 
guiding surfaces 15a are at opposite ends. However, the first and second 
guiding surfaces 14a and 15a may be provided at only one side or one end 
respectively. However, they preferably are provided in opposed pairs to center 
the terminal fitting T laterally and/or longitudinally. Further, the terminal fitting T 
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is prevented from shaking laterally by the first guiding surfaces 14a and 
longitudinally by the second guiding surfaces 15a. However, the shake of the 
terminal fitting may be prevented only by the first guiding surfaces 14a. 
[0027] Further, although a nonwatertight connector is illustrated in the 
foregoing embodiment, the present invention is applicable to a watertight 
connector provided with a sealing plug. 

[0028] As is clear from the above description, the terminal fitting is prevented 
from shaking laterally and/or vertically by sliding the retainer against the guiding 
section of the lock to press the lock and the terminal fitting up in a direction 
opposite to the deflection direction DD of the lock. The tube is not pressed 
against the first guiding surface of the cavity when the terminal fitting is inserted 
into the cavity. Thus, insertion resistance during the insertion of the terminal 
fitting is not excessive, and the insertion efficiency is improved. Further; the 
second guiding surfaces can be provided in the cavity at positions spaced 
along forward and backward directions to prevent longitudinal shaking of the 
terminal fitting. 

[0029] Thus, damages caused by friction with the mating terminal fittings 
resulting from the shake of the terminal fittings can be prevented, and reliability 
in using the connector over a long term can be secured. 
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